Frequency and Tidal Volume in Heart and Lung Disease Changes in respiratory frequency have long been associated with the work done in ventilating the lungs under different conditions; in normal subjects tachypnoea may be induced by elastic loading of inspiration when it has the effect of minimizing the load imposed on the respiratory apparatus. However, some normal subjects exhibit a disproportionate response to elastic loading, and in certain pathological conditions where tachypnoea is a common feature (e.g. beryllium disease, sarcoidosis), some patients may have little or no change in vital capacity or compliance. The tachypnoea in these cases is more clearly related to changes in the state of the lung parenchyma than to an increase in respiratory work or narrowing of the airways. The increase in respiratory frequency is probably mediated by the juxta pulmonary capillary (J) receptors described by Paintal which appear to act as interstitial stretch receptors and whose natural stimulus is considered to be pulmonary congestion. This hypothesis has been tested by measurement of the response to exercise and CO2 rebreathing in 33 female patients with mitral stenosis before and after mitral valvulotomy. The tidal volume in litres at a minute ventilation of 30 I/min (VT30) was used as an index of tachypncea. If the tachypncea of mitral stenosis is mediated by these receptors, then this should occur to a greater extent during exercise than CO2 rebreathing, and the difference should be related to the degree of congestion. In the event, a significant correlation was observed between the difference in VT30 during exercise and CO2 rebreathing compared to the increase in 'Present address: Chest Unit, King's College Hospital Medical School, London SE5 8RX exercise cardiac frequency above the level predicted from anthropometrical measurements. When compared with healthy control subjects, the patients with mitral stenosis before operation were found to have a reduced VT30 during exercise which could be explained in terms of a reduced vital capacity. After valvulotomy, those subjects whose operation was considered to be successful on clinical grounds had a significant increase in VT30 during exercise without change in either VT30 during CO2 rebreathing or vital capacity (Table 1) . Thus in the patients with mitral stenosis compared with healthy controls there is a smaller exercise tidal volume preoperatively which is explicable in terms of reduced lung distensibility. Postoperatively there is a significant increase in tidal volume during exercise but not during CO2 rebreathing. The change is apparently unrelated to alteration in lung distensibility, but may be associated with a reduction in pulmonary congestion following successful operation. The 'J' receptors are a likely mediator of the response. 
DISCUSSION
Professor Guz considered that the conclusions to be drawn from the study were suggestive but no substitute for animal experiments. There was a need to find out if receptors in the left atrium, as well as the lung, were involved in tachypncea.
Mr Reed said in answer to Professor Howell, that there was no change in the relationship of VE to VT (Hey plot) following variation in the dosage of diuretic drugs.
Dr Newsom Davis questioned if the Hey plot was a valid way ofexpressing the data.
Dr Cunningham agreed. He -particularly disliked expressing the result as the tidal volume at a given minute volume. He now used the von Euler plot VT/tI.
Professor Widdicombe commented that in animal experiments the stimulation of 'J' receptors had many actions in addition to their effect upon respiratory frequency. He asked if these might also play a part in the patients.
Mr Reed replied that the 'J. receptors probably only had a minor role in the control of breathing.
Dr Dickinson speculated that they might have a role in the contribution of ventilation to the control of pulmonary blood flow.
Professor Widdicombe by contrast considered them to be nonspecific nocioceptive endings in the alveolar walls. The subject needed looking into further.
